Abstract: Using data obtained from the 2004 Joint Canadian/United States Survey of Health, an analytic model using principles derived from Herzberg's motivational hygiene theory was developed for evaluating patient satisfaction with health care. The analysis sought to determine whether survey variables associated with consumer satisfaction act as Hertzberg factors and contribute to survey participants' self-reported levels of health care satisfaction. To validate the technique, data from the survey were analyzed using logistic regression methods and then compared with results obtained from the two-factor model. The findings indicate a high degree of correlation between the two methods. The two-factor analytical methodology offers advantages due to its ability to identify whether a factor assumes a motivational or hygienic role and assesses the influence of a factor within select populations. Its ease of use makes this methodology well suited for assessment of multidimensional variables.
Introduction
This investigation sought to develop an analytical tool for identification and assessment of Herzberg motivational and hygiene factors associated with patient satisfaction. Herzberg's two-factor theory (also known as Herzberg's motivational hygiene theory) states that an individual's perception of satisfaction or dissatisfaction relates to a portfolio of discrete intrinsic and extrinsic variables. It has as its central thesis a belief that a variable can uniquely influence a person's satisfaction or dissatisfaction but not both. Originally derived from his work in occupational settings, Herzberg found that factors contributing to job satisfaction can be subdivided into two groups. The term "motivator" was applied to those factors which when present increased job motivation and satisfaction but when absent did not lead to dissatisfaction. Motivating factors were seen as being intrinsic and would include attributes such as achievement, recognition, and responsibilities. Alternatively, a second group labeled as "hygiene" factors was found to relate to extrinsic environmental issues, such as policy, status, and security. When present, hygiene factors did not increase satisfaction. It is their absence that produces increased dissatisfaction and lower motivation. The antagonistic nature of motivation and hygiene factors allows the theory to challenge the assumption that satisfaction and dissatisfaction are one-dimensional polar opposites and recognizes that a variable might exclusively relate to one but not necessarily to both. 1 The occupational origin of the theory has already been applied to health care. Within this industry, satisfaction for a highly skilled workforce often rests upon finding a balance between professional and occupational priorities. Shortell and Kaluzny 2 point out the general usefulness of the theory in health care administration by making managers aware of the contribution of "job challenge and responsibility in employee motivation". In other instances, Herzberg's theory has been successfully applied to hospital pharmacy practice as a mechanism for dealing with low staff motivation 3 and occupational retention for registered psychiatric nurses. 4 The intuitive basis of the theory has generated interest from a broad array of nonoccupational disciplines. A number of analogs using two-factor models have been applied by investigators to a diverse range of settings, such as the evaluation of evolving technologies, teaching attributes, and quality assurance. [5] [6] [7] Consumers also appear to apply a two-factor paradigm to health care provision. Performing a review of the literature for the Rand Corporation, Ware et al 8 support the critical relationship between medical consumerism and patient satisfaction. The authors conclude that patient satisfaction is a multidimensional concept that relates to the nature of medical services, health status, and the economics of medical consumption. Their review of 24 years of published literature yields eight major dimensions for patient satisfaction, ie, art of care, technical quality of care, accessibility/ convenience, finances, physical environment, availability, continuity, and outcome efficiency.
Contemporary thinking as expressed by Yi 9 defines consumerism as an empirical process arising from a "confirmation/disconfirmation paradigm with consumer satisfaction resulting from a process of comparison". Using this tactic, Tuten and August 10 developed a generalized "bidimensional model for service industries". Their analysis applies a two-factor premise that satisfaction and dissatisfaction represent unique constructs. Hygiene factors are viewed as tangible environmental constructs associated with consumption such as price, quality, and availability of service personnel. Alternatively, motivators relate to the interaction of the consumer with the service, and would include perceptions of utility, value, and appreciation.
While these variables represent legitimate roles in health care provision, they may also point to the reason why two-factor investigations produce controversial outcomes. Conflicting results may arise from the empirical limitation associated with the theory's central assumption that hygiene and motivational factors act independently. To illustrate, the model devised by Tuten and August defines a product's price point as a hygiene factor. It is possible to argue that price point can also act as a motivational factor when it influences consumer perception of the value of a service. Overlap of hygiene and motivational factors introduces ambiguity. This is demonstrated by Maddox's 11 reanalysis of a prior investigation of consumer satisfaction conducted by Swan and Combs. 12 Maddox demonstrated only mixed support for a two-factor methodology due to difficulty in categorizing ambiguous outcomes. He warns us that the goal of "maximizing consumer satisfaction" becomes more complicated when replaced by the two goals of "maximizing satisfaction" and "minimizing dissatisfaction", and suggests that "patterns" may be more valid than specific product findings.
As a motivation theory, it would not be surprising to find support for two-factor methodology in behavioral studies. Both Baron and Perone 13 and Maia 14 successfully argue that two-factor theory is a viable construct in avoidance behavior. Nelson's 15 assessment of coping strategies, life stresses, and social support for women was assessed using a two-factor framework for emotional wellbeing. De Jonghe et al, 16 supporting a two-factor model for clinical psychoanalysis, balances the "traditional structural-adaptation approach of classical psychoanalysis with post-classical analyst induced support mechanisms for the treatment ordinary neurosis".
When examining behavior associated with medical care, two-factor theory outcomes are less compelling. Hills and Kitchen 17 suggested a two-factor model for assessing patient satisfaction with physical therapy. They identify hygiene factors as conditions surrounding physiotherapeutic care and motivational factors as variables not directly related to treatment but still affecting patient functioning and personal growth. Their analysis indicated that such a model, although relevant, did not adequately explain their evidence base. On the other hand, Roush and Sonstroem 18 as cited by Hills and Kitchen, applied a two-factor "enhancers"/"distracters" paradigm as part of a multicomponent scale in the development of their physical therapy outpatient satisfaction survey. Xu, 19 using a two-factor model of concordance/discordance to assess how participation between patients and care givers affects patient satisfaction, provided only limited support for relevant findings on the discordance side of the hypothesis. A two-factor model analyzing illness denial by Levine et al 20 demonstrated only a moderate correlation with "denial of cognition" and "denial of effects" as factors in their model.
A potentially important role in the administration of health services was supported by the application of twofactor methodology to hospital administration. Bendi et al, 21 using a patient expectation survey employing a two-factor expectation/disconfirmation paradigm, found it to be useful in understanding how the personal financial situation of the patient contributes to fulfillment of their expectations submit your manuscript | www.dovepress.com
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and satisfaction with their hospital experience. The authors contend that "such a survey allows for needs assessment of services in both qualitative and quantitative terms and this leads to sound evidence based management practices".
Materials and methods
Data obtained from The Joint Canada/United States Survey of Health 2004 (JCUSSH) 22 were initially analyzed using logistic regression to determine how key survey variables associated with medical consumption and satisfaction might vary between US and Canadian survey respondents. The results were then compared using a descriptive methodology designed to measure the impact of each variable within a two-factor Herzberg framework.
Conducted by National Center for Health Statistics and Statistics Canada, 8700 participants (61% US, 39% Canadian) made available a comprehensive level of selfreported information on health care utilization, health status, global opinions on health care quality, and satisfaction levels derived from their interaction with clinical services. The JCUSSH is well suited for the analysis in that:
• It utilizes a large culturally diverse sample of participants across a broad spectrum of sociodemographic populations 23 • Inclusion of Canadian participants allows comparison of socialized health care delivery with US market-driven systems • The survey was conducted prior to the 2008 US presidential election, so eliminates the influence of political electioneering. Five key variables were chosen from the survey that represent a participant's opinion on health care or, alternatively, may play a part in influencing their experience of health care delivery. 24 Each variable has a role in the consumption of services and is consistent with a dimension of consumer/ patient satisfaction as identified by Ware et al. 8 Because of the cross-cultural nature of the survey population, there was an expectation that these variables would differ depending on the respondent's country of origin.
Participants assessed the overall quality of health care received within the previous 12 months, along with their overall level of satisfaction with that health care. Participants were also asked whether they were unable to obtain necessary health care within the previous 12 months. Overall health status was also estimated by the study participants. US participants were asked to identify the type of insurance under which they were covered. Canadian participants were all covered under national insurance.
Logistic regression models
Using the aforementioned key variables, two logistic regressions were undertaken. The first model sought to determine what differences exist between Canadian and US survey respondents. The second analysis examined how these same variables contribute to forming either a positive or negative opinion for "overall satisfaction" with health care. Table 1 identifies differences between Canadian and US survey respondents. When modeling the key variables against the participant's country of origin, despite differences between Canada and the US, health care provision survey participants from both countries rated "overall satisfaction" with health care similarly (P = 0.06). All remaining variables were significant at the P = 0.05 level. Participants from the US reported higher estimates for "quality of health services", mostly arising from a perception of excellence in hospitalbased care. Those covered under US Medicare (senior health care for individuals aged 65 years or older) and private health insurance (generally provided through employers) reported the highest quality rankings. This was followed by military veteran's health services and the US government's Medicaid program for indigent patient populations. In comparison with Canadians, US participants reported the highest levels of "unmet medical needs" by those covered by US Medicaid or veterans programs.
The second logistic regression analysis was undertaken to determine what variables contribute to the likelihood of survey respondents forming either a positive or negative opinion for "overall satisfaction" with health care. Participant "country of origin" and "self-reported health status" were no longer significant (P = 0.08 and P = 0.15, respectively). The analysis demonstrates only that a survey participant's estimate of the "overall quality of health services" and the presence of "unmet medical needs" retained significance (P # 0.05). In the case of US respondents, "unmet medical needs" also appeared to vary by type of insurance coverage. The lowest levels of unmet need were found for those receiving care under Medicare and the highest under Medicaid, both of which are governmentsponsored programs (Table 2 ). In comparison, as a whole, Canadian respondents rated the quality of care they received under Canada's national health care system in a statistically similar manner to that of US respondents insured by the US Medicaid program.
Developing the two-factor model
To apply Herzberg's theory, a two-factor analog model was designed to determine how the key variables from the submit your manuscript | www.dovepress.com Dovepress Dovepress logistic regression models function within a motivational/ hygiene paradigm.
Step 1 Independent variables from the logistic regression models were formatted as paired factors, one denoting the variable's presence and an inverse factor representing its absence.
The binomial variables "unmet medical needs" and "insurance coverage" produced paired factors simply based on the presence or absence of each variable. Ordinal variables with a bipolar range will have factors defined by their positioning relevant to the transitional (neutral) point of the variable; one factor representing the variable values above the inflection point of the scale, the other below. Using the neutral point of the scale minimizes factor overlap and allows for a separate analysis to determine issues that are influential at each pole of the variable's scale.
The ordinal variables were overall quality of care and health status. Paired factors for overall quality of care were perceiving high quality care (scale inflection point: perceiving neither high nor low quality care) and perceiving low quality care. Paired factors for health status were reporting of higher levels of health (scale inflection point: reporting a good level of health) and reporting of poorer levels of health.
Much of the consumer experience is based upon perceptions. Subdividing variables into factor pairs allows the analysis to conduct separate assessments in order to determine whether the dominating influences of a factor arise from its presence or absence. Gardner 25 gives us a parallel by reminding us that Herzberg used separate sets of interviews to distinguish between good and bad critical incidents in the workplace and maintained their independence by separate analysis.
Step 2
Factors were then classified using Herzberg's criteria for motivational and hygiene factors. To classify whether a factor (or its paired inverse) functions in a hygienic or motivational role, the following criteria need to be met. When absent, the 
Variable
P level Synopsis
Overall quality ,0.001 US participants report higher levels of excellence in health quality (43% US versus 38% Canada). The remaining standards of good, fair, and poor were similar regardless of the country of origin of participants (46% ± 1.5%, 10% ± 1%, and 2.5% ± 0.5%), respectively. For each country, satisfaction with physician care was rated as excellent at 59%. US respondents reported greater levels of excellence in hospital care (56% versus 46% for Canadians). Overall satisfaction 0.06 Statistically similar; however, US participants reported higher levels at the scale's "very satisfied" endpoint and lower levels for the "somewhat dissatisfied" and "very dissatisfied" levels. Canadians reported higher levels for the remaining endpoints of "somewhat satisfied" or "neutral". hygiene factor increases dissatisfaction, and when present, does not significantly increase satisfaction. When present, the motivating factor increases satisfaction, and when absent, does not significantly increase dissatisfaction.
Step 3
Relative changes in satisfaction and dissatisfaction levels were tabulated individually for all factors using the JCUSSH. Using Table 3 , when determining increases in satisfaction, the satisfaction level for the factor is compared with the overall satisfaction level of the full survey. For determining increases in dissatisfaction, the dissatisfaction level from the full survey is compared with the dissatisfaction level for either the paired inverse of the factor or the scale inflection point, depending on whether the factor represents a binomial or ordinal variable.
Results
Elements of three variables were found to comply with the paired criteria requirement needed for classification as either a motivating or hygiene factor ( Table 4) . Substantiation of the findings of the two-factor model was undertaken by comparing its results with those from logistic regression.
Self-reported health status (ordinal variable)
Self-reported health status influences patient satisfaction as a motivational factor. The factor "higher levels of health" increased satisfaction when present in the affected population, and when absent from that group, did not increase dissatisfaction:
• When present, 82.71% satisfaction was recorded for survey respondents reporting better levels of health versus 81.84% for the full survey • When absent, 11.53% dissatisfaction was recorded for health status inflection point versus 14.64% for the full survey. As a motivational factor, health status would be influenced by intrinsic issues directly related to health care provision; however, that effect only occurred amongst individuals reporting higher levels of health. The relatively modest increase in satisfaction (1.03 percentage points) for this group, representing one third of the survey respondents, implies that improvements in health care provision were favorably received by "healthy" persons, but its influence was weak. From an administrative standpoint, if one seeks to improve health care satisfaction levels by increasing health care provision, its effect may only be appreciated by persons who already report higher levels of health.
The inverse factor, "reporting lower levels of health", failed to meet the required paired criteria test for either a hygiene or motivational factor, and leaves one to question how individuals reporting lower levels of health would react. For example, would provision of preventative services attract individuals who rate themselves as having poor health, ie, the very group who might benefit most from their introduction?
Self-reported unavailability of needed care (binominal variable)
The "presence of unmet medical need" failed to meet the required individual paired criteria tests that define it as either a hygiene or motivation factor. However, the "absence of unmet medical need" was identified as a hygiene factor within the group not affected by the variable (those individuals who had not experienced unmet medical care, comprising 88% of the survey population). Compared with the full survey, when absent, this factor increased dissatisfaction by 16.31 percentage points and when present increased satisfaction by only 3.02 percentage points. For the affected group, the findings do not support a role for the inverse factor as either a hygiene or motivation factor.
The relevant significance of the inverse factor within the unaffected group demonstrates the mechanism of action of this variable. Individuals in the unaffected group are accustomed to receiving necessary care and, as a group, appear to view the absence of unavailable health services as a priority. The relative large increase in dissatisfaction (16.31 percentage points) within the unaffected group demonstrates the significance of the inverse factor because most of the survey participants fall into this group. As a hygiene factor, there is an implication that it exerts influence via mechanisms external to the direct provision of health care. Consequently, efforts to address this factor may be better suited if directed at the health care environment. This finding suggests that close attention should be given to programs that facilitate access to care as opposed to those that improve the provision of services already in place. Given that the presence of unmet medical need failed to assume a motivational or hygienic role, it also suggests that maintaining an absence of unmet need is more important than reducing its presence.
Self-reported perception of health care quality (ordinal variable)
An individual's perception of health care quality also relates to their opinion of satisfaction with health care. The "perception submit your manuscript | www.dovepress.com of low quality care" is identified as a hygiene factor for the population unaffected by the variable, producing a 13.34 percentage point increase in dissatisfaction. The large increase in percentage points within this relatively small population (only 4% of survey respondents report neither a high or low opinion of health care quality) reflects the selectivity and focused effect of the factor. It suggests that among individuals who have not yet formed an opinion related to health care quality, events promoting a perception of low quality care are more influential than events reinforcing high quality care. The inverse factor, perception of high quality care, failed to act as either a motivation or hygiene factor for any group.
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Discussion
Comparison of the descriptive two-factor methodology with that of the logistic regression results demonstrates the utility of this methodology in assessing satisfaction with health care. Statistical modeling seeks to find the essence of a relationship by examining the interaction between variables and eliminating potential superfluous relationships that may exist. It is left to the investigator to interpret how the relationship works. For this study, a patient's "overall satisfaction" as a dependant binomial outcome variable was regressed against the remaining variables in Table 1 . Considering that some of the independent variables can have overlapping influence as both hygiene and motivational factors, it may be difficult for the investigator to assign them exclusively to just one category. This could account for the limitations seen in some two-factor investigations when investigators inappropriately make assumptions as to how to fit the data to the theory. An advantage is given to the two-factor descriptive model in that the status of a variable is determined as an outcome of the analysis and not by the investigator. Also, the descriptive methodology selectively identifies a factor's method of influence within specific survey group(s) as opposed to a logistic model which assesses the strength and direction of a relationship for variables across an entire survey population.
Comparing results with the logistic models indicates that the descriptive methodology for the most part acts in parallel with the regression analysis. Both procedures acknowledged the effect of "health care quality" and the presence of "unmet medical need" on health care satisfaction. Likewise, both methods eliminated the variable "insurance coverage". However, there are differences. While the regression model broadly discounted the effect of "health status" on patient satisfaction, the descriptive two-factor method demonstrated higher sensitivity by acknowledging a subtle motivational submit your manuscript | www.dovepress.com Dovepress Dovepress effect for this factor within survey respondents reporting only higher levels of health.
The descriptive two-factor analysis developed in this study requires that a variable be split into inverse paired factors. This at first might seem redundant, but is needed for a variable to function within a two-factor framework. Using paired factors allows the method to conduct separate evaluations to determine whether it is the presence or absence of a variable that is important. In turn, each analysis can be further refined to determine whether that presence or absence is unique to a variable's affected or unaffected subgroup. As an outcome, this enables an investigation to determine whether a variable selectively assumes a motivational or hygienic function within defined subpopulations or whether these factors work in tandem across a broader population.
As a critique, the descriptive two-factor methodology introduces an element of subjectivity into the analysis by leaving it to the discretion of the investigator to determine the inflection point for ordinal variables. In this analysis, the inflection point for "overall quality" was located at the scalar midpoint of the variable. However, for the variable "health status", good health was chosen because it represents the modal response of the scale.
A question remains as to whether the methodology is a useful tool for translating two-factor theory into practical decision-making. To its credit, the methodology is easy to use. It correlates well with traditional statistical methods, but knowledge concerning the statistics is not needed. Data requirements only take the form of simple tabulations and the method does not require the investigator to make assumptions about whether a variable functions as a hygienic or motivational factor. Consequently, the methodology can be useful for corroborating statistical models. However, it may be outside of the research community where the methodology shows its greatest promise. As a practical outcome, the complexities of variables are reduced to one or more factors which can be individually assessed. Such a level of information is useful for administrative decision-making in population-based assessments where both the effectiveness and desirability of an intervention must be taken into account. Understanding whether a variable exerts influence by its presence or absence amongst affected or unaffected populations gives the administrator a mechanism for targeting resources and increasing the efficiency of health care provision. In effect, the methodology might be best suited for use as a tool for compliance-based issues.
Conclusion
Despite its intuitive nature, two-factor theory remains controversial. Although broadly applied, studies occasionally fail to substantiate the applicable utility of the theory in attributing the relative contribution of factors to multidimensional outcome variables. This might be due in part to methodological issues arising from limitations of the data, the study design, or from interpretations made by the investigator. The data from an investigation might not neatly fit into just one of the broad hygiene/motivator classifications resulting in factor overlap. Under such circumstances, interpretation of the results might cause one to ask rhetorically whether they are testing the data in relation to the theory or conversely, testing to see if the theory fits the data. The descriptive analytical method demonstrated in this investigation offers some advantages when performing twofactor investigations in that the investigator need not make assumptions when fitting factors to the data. As an outcome, the methodology empirically defines whether a variable contains within it hygienic or motivational elements and to whom they apply. This level of specificity provides targeted needs analysis and is inherently useful when applying Herzberg's theory to practical settings. Knowing the nature of the influence of a factor allows for the focused remediation of circumstances that negatively affect patient satisfaction.
At this point, the descriptive method also shows promise as a valid technique in that it correlates well with results from the logistic regression model. As a descriptive methodology, the analysis applies data in a straightforward manner without the need of a statistical knowledge prerequisite. The methodology has the ability to determine the nature of a factor and differentiate its effect within select populations. The information provides clear guidance and if subsequent investigations continue to uphold the utility of the method, it can function as a useful decision-making tool for administrative settings.
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